Effects of concentrated ambient particles on airway responsiveness and pulmonary inflammation in pulmonary hypertensive rats.
Epidemiological studies have associated particulate air pollution with exacerbation of lung function in human populations. However, the relationship between ambient particles and lung function in animal studies has been inconsistent. In order to investigate the effects of concentrated ambient particles (CAPs) on airway responsiveness, we exposed pulmonary hypertensive rats to CAPs using particle concentrator at an EPA of Taiwan supersite, located at a traffic busy urban area nearing Taipei city. The exposure group (n = 5) was exposed to CAPs for 6 h each day for 3 consecutive days (mean mass concentration = 371.7 microg/m(3)), while a control group (n = 6) was exposed to HEPA-filtered air. Whole-body barometric plethysmography was used to measure respiratory frequency, tidal volume, and airway responsiveness before and after exposure. Enhanced pause (Penh) was used as an indicator of airway responsiveness. To improve the accuracy of airway responsiveness measurement, we controlled temperature and humidity. Further, airway responsiveness was determined 5 h after particle exposure to overcome the stress effect in nose-only exposure chambers. After CAPs exposure, we found decreased respiratory frequency and increased tidal volume (p < .05). Using the methacholine challenge test, a significant difference of Penh measured before and after experiment was observed in the CAPs group (p < .05), but not in the filtered air group. Further analysis showed that the Penh difference before and after exposure in the CAPs group was significantly greater than that in the filtered air group (p < .05). We conclude that CAPs could induce airway hyperresponsiveness in pulmonary hypertensive rats.